(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 07140289 A 

(43) Date of publication of application: 02 . 06 . 95 



(51) Int. CI 



G21C 17/00 
G21B 1/00 
//G06F 17/00 



(21) Application number: 05288160 

(22) Date of filing: 17 . 11 . 93 



(71) Applicant: 

(72) Inventor: 



TOSHIBA CORP 
UENOHARA YUUJI 



(54) NEUTRON TRANSPORT SIMULATOR 

(57) Abstract: 

PURPOSE: To provide a neutron transport simulator 
capable of simulating the neutron behavior of a 
large-scale system rapidly and correctly by the capacity 
of a relatively small parallel computer. 

CONSTITUTION: A system to be handled is divided on 
the basis of a space area and an energy area to which 
neutrons belong. The simulation of the neutrons in the 
divided areas is assigned to the respective effectors 

2a 2i of a parallel computer 1, and the tally data 

and nuclear data of the neutrons in each area are 
dispersedly stored in the memories of the respective 
effectors 2a,..., 2i so as to simulate the behavior of 
the neutrons in these areas by the respective effectors 

2a 2i. The respective effectors 2a,..., 2i are 

provided with communication means 9, 10, 11, and when 
the neutrons move to the other areas, the information of 
the neutrons is transmitted to the effectors 2a,..., 2i 
in the moving destination areas. 
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[0 0 0 1] 

h-obbukis t URmitm ^ffl -r s M^uth^ ^ ± s * >- 

[0 0 0 2] 

20 m$:<D&ffi] — jttit, JW^etx^fciattaftt^, 
[0003] m*txo&m--?te* m. : r-ip(omn^^(o 

[0 0 04] ±IE4 J 14^w^i!)fi?Wtt, ■t'ttT-w 

[0 0 0 5] irr^>T% +tt^co^«)/5?Wtt, 

40 SfoSLTt^fCo 

[0 0 0 6] ±IEifi[H^*iSKf4, IfflJHSrWacft*-* - t 
xnnffi&com&mf&i- st>or*fc«?, SjRdWfror^^ 

[0 0 0 7] JbfE«r^:SS6<Jft?*f*jfeT?fi, iSftS 

50 tf^-otio 
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[0 0 0 8] rtut^LT, iR«»«M|[^J:5^tt^ 

[0 0 0 9] rco^ v^^/^u^^ J:tL^\ 

[0 0 10] rco^^^ngsfc;, ffli<£>fflB£ 

[0011] «*Ji, IfiJl^ftt^ttT-^^^V^* 
T&Sift^^-e-rb^tt^-Cl 0" [l/cm2 -sec 

t>, M(*I«a0 8 ^bl0 5 [l/cm3 ] S 

[0012] r^tftt^^a^aapft^tt. ^tt^ra 

[0 0 13] -kmiRm^h, ^eyr^nffitas^ 

[0014] ^^r^^f), m&sts ss*B2f^cow 

[0015] ^yr^n^iiasftt^ii 
^y^i/-y 3 vtt, qM4^WI^«iaf1^a s &fi^# 

C P UPflcoiiff %l<dWnK- £ & * 5 &L3li*S<£> 
(S:TS:lHliB-C#53&^"t?*>5o 
[0 0 16] t>o£t>, C<7>*iJ^tt. 4M4T-<Z>**b 
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[0017] &Tf\zM 9^110 Sr/Bv^T. V£3£<omM 
[0 0 18] @9ft tfc^^^^/unifcK: 

10 [0 0 19] IMIS^eyf^/^ftfj:, M^Sc^* 

[0 0 2 0] BI9{^*5V^T, ^-§-4 1 f*afeWff»«S:* 
LT*5*9, r<P3f^tW«4 ltt. 9{@<£>3lfTttS4 2£ 

2tt, iitT«ra<^iim»3a^--x^>'4 ssrffi^, ^co 
utTara^aiffiJOja/^v 1 ^ ^4 5 faints* 4 3 i^bmse 

[0021] tSjfeo^Hb^V'-r^^^jfett, &Mftm 

/Ttf-^) G9f*9^£r*^ hri^fc'rL— ^Sfcte^ieWB 

[0 0 2 2] @10H #Hfr1$4 2^^^^^^-^ 

«4 2tt, *tt : F«K3e(»4 6 ®fffi«H^Si5 4 7 
ttt : f«4«4 8i, R/Cl^^g(5 4 9(^)4o^P 

[0 0 2 3] «T-l»4 6M^t, <*, 

o) 0 m^, «ai"^#^^^^»TLfc^^srW 

(^^^^3 l 0) 0 
[0 0 2 4]^5/f^Tltl/^fl ^<7>^fT«T* 

[0 0 2 5] ^fffifflHffSli4 7tll tp&^-Wrffim? ^ 
-7 y V <Z>— «R«:Sc*i&ifo ^^>^^. *tTm4 2co/^ 
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(^7^3 2 0) 0 

[0 0 2 6] ^^494 8(^1/^ 

0) 0 Aft:^^^, gL^^ffl^T^tt^^^ffiM 
(x, y, z) MWsJj 

[0 0 2 7] jRl^T\ #^^^T^4M£T-f-ol^ 

[0 0 2 8] /^7f^TLtl/^l^ i~#;b^l^ 
^^fcfc^iiW^^^tt^^fiS^Oi^^o^^^ti. 

[0 0 2 9] ^Vk?<7)mW)^^3cfc7 4 7*7 V t — 9 

[00 3 0] s^y^t&T. ^^/V^-ffii^^^f^ 

0) o jR^T, ^^^^3 5 0-e*«>fc^:BfffiaS:Sic 
if^^JllfflElStSraift^feS Uf^^S 6 0) o 
[0 0 3 1 ] ^{^fT^offi^^^^^^mi^^ 

je-rs ^7^3 7 0) o «*^aEft;bfe*fetf, * 

J&fl^tft^SMI^fT^ (^7^^3 8 0) , 
J* 7^ ^3 7 0(Dmi&Wfe^m&o 
[0 0 3 2] fflgfT«te«H««-*>n«, a««r/B^TR 

/^sriu/E-r^ (^t^^^3 90) 0 RiEds*a-es>n 

[0 0 3 3] IfcK, RlC^Jfg^ioTfflaSrfi"!)^ 
*fl^«WJ:IL, 7ry^3 3 0^WM^ 

[0 0 3 4] tt*<0ifc?«ffl-#«4 1 tt, -T^TO^tT^ 

[0035] (i) nmm&&mmm<D*:i$ft%£ib, 
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[0 0 3 6] (2) ^T^fT«dSra-<OBgSS:»5^ 

[0 0 3 7] (3) ^ta^^^JE^^V^ 

[0 0 3 8] tfcoT, tg^^Hk^E-^^/^nife^J; 

[0 0 3 9] 7) =T a/Tm 

[0 0 4 0] WWlTal^ ^K^^S^i!^ 

[0041] r<£>£5^, ^^^^czj£^afe9Ufh*W 

[0 0 4 2] 

1U *fT«<D^Wc:J:oT«!!«i**Sra<-rs^ffiJ- 
[0043] ^jfcoafeyiHk^^^y^dife-e 

40 T*t&a>o/t 0 

[0 0 4 4] ^^^7/Uoife^Sgf-X?S>SJ»flBttS:^ 

[0 0 4 5] ^(OX 0 t£Mffi&(D^^ v-a >-T* 

50 (^Lfc, fffiffiar*.©BfffiS[7r>f/^Srffl^^S©-T?, -^co 
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[0 0 4 6] r oj: 9 ±X(Dy*—?& — dcoM 

[0 0 4 7] *yf^pj£l-J:5 l l , tt : F©*!i>'^i 

[0 0 4 8] SATK, S&HbK^tf^ 3 ft^^saftre * 

60X{(1 0x8x20x1 0) x2 

Mi45o Sy<4 Y/\ V— Kir-Tixtt, «$3 2 0 

[oo5o] aft©fWM<£>* y ft**-? i *etfs<s{ 

*^^ysr«e>i-rt«^rfiB-e*>s^^ swet*®^*^ 
&&Ek^zm&<ommx&zzk&t>fr&o 

[0 0 5 1] ^co<fc5*Baja*, fSJS^^-v^^/^nffi 

[0052] ^(ommmnm^ mx-is, m^s*: 30 

^■y SrHK-etSdS, — HfT«fcfc9 0;*^yte3 5* 

[0 0 5 3] frkZ-&mftm&T7'<'{ b<K>**r 

[0 0 5 4] «Ak #SlfT«i6S|B-oraJH (-^tt^-co 40 

[0 0 5 5] *38W<Z>BWtt, ffiJfe^afe^Jfk^ 

[0 0 5 6] 50 
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0W0 1000 [MW] iftS6i|7k?K^^ 1 / 4 

* y— ^I^Sir-TS^^ey fc*. 

1 :860 *<Dj»fS|-& 

tt&klr&m : U, PuPHSffc, Gd, F PSs«3K ft 
{£1 Offigf 

l/4*Fi> :fi20 O^ft^fr 

kUfcir&k. 

[0 0 4 9] 
0) X200%4x 1 O 10 «7-K 

[0 0 5 7] 

# fls: ^ £ * ffi^a* «■** S 1 31 Sr Kip 

<9^T, ^^ilE^^^T-O^ y km^-^^^r 

tt, ^coffl^^o^y"^--^i:^7 :: "^^ismt"^ 

[0 0 5 8] #*ff«ttii«*aS:<i*. ^ttT- 

[0 0 5 9] r *L^«t 0 . *HfT*tt. +»»«B*^ y 
[0 0 6 0] 

[H160y] ^Ttc^^lEltfi^^^T*^P^^--^^J 
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[0061] mm. mm-t^t t>m-rz> 

[00 6 2] IH 1 ir*5i^T, m^r 1 f*. #389l05fM4^ 
(2a*v^L2 i) *#U r*L6»*ff*2B:, ft^ftt 
(Domain Decomposition) 3: fflV^T, ? V ^y*— 

? bm7*~-?&&mftmv>* * y ksmrs* s £ * -e* 

[0 0 6 3] *K^tt+tt^tt3 »:5c^»fBr^W*ffiPfl 

[00 6 4] EI i (D&fti 3 t4 \ttti*:1n, 

[0065] mnm 2 a &fo<D±.m&v> 5 
iF't><o*miA<D 0 %mmm, mnm 2 g tt*F^<z>T«* 

© 5 3ifT$S 2 b tt*^k<B_L««s> 5 

[0066] ^<D£oKmw£mtmftm<D&mx%ft 

[0 0 6 7] B2li, #HfT«2"COia;a^flc*bS:*U 
[0 0 6 8] ft#Jt^ *tt^aSK^«FB5^i3V^T, ft* 

(^7^1 10) 0 r^-c\ s<v3 L b±jfc\^tzm*>. 
[0 0 6 9) ^^f^Tttv^n ^(omffmx* 
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[0 0 7 0] Wfffi3BS5E»f«l$ 6 -c?W. ftt-^Wfffia7>f ^ 
tjc^&tr (^-r 3/^1 2 0) 0 

[0071] ^^^am^^r. 4»ttT-aa 

10 0)0 JWftfcfctt, a^SrfflV^T^te^^^g 

(x, y, z) ir, ^ttT-^ilEb^^/w^-i, iSK^f 

[0 0 7 2] ^^o/^-cD-r-<T<^^ttT-i-oV>T 

ir*ofci*tt. ^s^ftS:l«kU ^^l o 0 
20 [0 0 7 3] — ;£\ *ttT-^il»^^/i-^^^^^y 

T-cofi® b^*/^— k MffJjfa «: ^tt^SRSSB 5 tc 

*<o4>tt J F««S:^*A'^««»»fflii«*a l 0 ttft 
[0 0 7 4] ^^t-T. ^^/V^r-^IS^cDV^-rnT* 

30 0) 0 ^fcj^v>T, ^r^/lSOt^^lrffiil: 
*^4>ffi^(OJ«fTEl«S:a«:"e»«)5 (^7^16 
0) 0 

[oo7 5] ^&?<vmftm<DQmffim*<PVk* 
<7>Mftm<v&mm&kmzfrk*yf)^ na— 

»#S:«te]5^5^S:*l£t5 (^-r^^l 70) 0 f 

[0 0 7 6] ^Ac, J»fT*^R*t*# 0ftfiB<*:»S:^5 

IMf^^ffot (^7^18 0) , M«*J^ffl^ 
7^/1 7 0 i^mZo 

[0077] ^^mnmch^mm^m-rtb^ 
astsrffl^^TRis&^-rs (^^^^1 90) e 

[0 0 78] W:, K/S^^^cooi^/^^rt 
— <^*ad^ fl!i<z>3i^^^f«*^^«a^, ?H«^>S:*iJ 
3t-t-5 (^7^2 0 0) 0 

50 [0079] a>o % «a«<^ai»^ 
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[0080] &mnm 2 «, ±ieh 2 t?mw ufc ± 5 * 
«ya«:m\ urn 1 t^-r ± 5 *3fe5uw-*« 1 

*/i"#QLW»mmmm 1 0 t^r^^ibffliim^ 

[0 0 8 1] 01 J-^i"M?lJtf^^ 1 W\ 3 m X 3 {®<£> 
[0 0 8 2) i3}i, 3iX3lX3 ffl<Z> 2 7 f@<D^|fT 

lt*59, fe^x.^, mnm2 a tmnm2 a' tmn 

[oo8 3] ffiffiffira^sw&^tt^^a^a-rNFCoai 
(1) 
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(2) aS&iiff 

(3) -gi®ff£ M&iiff <£>#rSE 

[0 0 8 4] rtu£> 3o^ii{f«S;*iffiffl4^a«-<J:oT 

[0 0 8 5] T = T c + NX t 

[0 0 8 6] 10<^iiff-C*:ft^'7 f --^S:teait*5t* 

(i) «am^j:*L^ tc«t#, aff«p 

rattliffNXti*t<i5e ^ItU^LT, (2) (DM 
&ami-£tU*\ N (Tc +t) <Oii{fB#iaSrB-rSo 
20 o£9, (1) giUf T***, 1 17 — Kfcfc 9 <£>jffi{f B# 
[HfcS: t i: 9 , (2) coMlkminx^ l 17— K&fc«9<£> 

[0 0 8 7] L^L, (1) Jgilff-m, 

A3;S^^Ti~5^. •t^3lfi 1 «tt'7 ff — ^S«»t>^JB» 
^Jhttti5o r^Lti. PE©g«$S:Tlf, 3fe5»J 

[0 0 8 8] r^Lt, 5S?fcii{fT?tt, x — ^^rfe 

(1) ©—Siifll J: 9«ftt*#'*o 
[0 0 8 9] JEA_kTW<;fc— gilff t iSftiiff OSffi 

[0090] mM^P^coffi«#ti)w«^«-«> ftt^© 

SHbttl«*iSii:iS»*lft«>2WSass>Sfc»f>lc ^fT^fA 

[0 0 9 1] M^Kt^?rig:T$-ti:S^iai-f4^ #WrT 

BfF B icofif 3 otco2o/5Sfc5„ r<^>5*>, ^tb-rs^t* 
?of«oi« B$p H 1tt*taST-fc9 , r©iiflr«p|Bli: 

50 liMLTtt, iiff^-->'<-^s' K^J5i:/yifBgjei-*f> 
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[0092] h 4 i: h 5 tt, mMtfy&mm&mm : F'fF<D 
nmm^#s: i * i wat ^x, u^w^itw 

<tSb*i:«!faB*BB^(*9lR**b"CV^6 0 4 *5 Jit^E] 5 
fcfcv^T. «««t5ttt-ffi»«, fflJ£LT^*3fc#IW-II 

«OHfT«-&jRttiW 6 4 0 0 0^ HfT«^«3ffiiSKtt 
jftlOOMIPS, fflif OHtf««iaB#ratt#?l 1 0 /z g\ 
W h£r^2 0 0Mfc> hS$>£ffi3&LTV^5 0 ± 

[0 0 9 3] H4li, 3fc#Kfc;3i* ««0 SrSSfrMW^ 

[oo94] ii««FiHSr*aufc»*xii i 5 *safti«m 

[0095] B5it mnm&tc r> (o^^mmm, &l 
ra, n^&^mnm<Dm^x^irtfr^mi size 4 0 

[0 0 9 6] 05 i^-T J: 5 id, *t£^fi «<?5ii{f &?ffl 
tf ^coiiff ^ y Kt**§Si"e# 2* fed* 

[0097] ±fc»to&m<o*&*<D»m*m*i?nkm 

Tfo£ G Lfc^ot, ^^^^^WfttWil 40 

[0098] m e fi, iiast^fsjjp^iatts— »iim« 

^CD^&^S<7>^£^LT^£ 0 H 6 <Z>««ltt^Pfl 

2 0 ttJ^tTfijl 2 a <DjM®%Wl. &M 2 0 ' f*H?T« 2 a 
<^ttJJtB#Pfl, £cEP 2 1 temftfflk 2 a b3lfT$S 2b^ 50 
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Mm B#[ffl, ^Hl 2 2 ttUff ttl 2 b <Z>#L«B5|fik 2 
2 ' K^?T$§ 2 b 05«cjhB#ra, 2 3 tt^fTttl 2b^ 

e>*fii» 2 c — (omm tffffl, izmnm 2 c gd&l 

*$Ph^ jKi»2 4 ' ttHfl«2 c C0W:jhB#re. ^Bl 2 5 

[0099] 5#»£\ iiff«Sfi3l»ciim3& i — 

earn t m&mm <o w*«a«r» e> * itntf * e> # v \, 

-To 

[0 10 0] 0 7i£*3V^ fKMtt^RQMu fitttttfflfS 

TV^<£>T\ JlfT^2afi, 0D4>tt^fcB#Kl2 6T 

ML/ci^, *<z>4M!**1S«£^2 7tVTt J; 5> 
6 ' , 26" T^i-B#^T^>^ ^ I/— hi~6 0 -(7)^^. 
5 0 HfT«2bfi, H^«2 a^&<Z>»— i:*— 

^««SrStt«i<!K ^Ri2 8, 2 8' -e^-t-^pra-eai* 

^a-T6o iio^fif«2 b|JiJ:5^tt^««tt. ^2 

9-r*-rj:5i-3itf«2 c^is&ixSo mmz. mnm 
2 ctt. ^3 o, 30* x^-r^mx-m^m^n 

[oioi] ^(o^o\^. ^&^mm*myk&w>9c<Dn 
[0102] ±iELfert^e>, ^m<o^^m^ 
[0103] m^, mmik\^&&&mwmffl&<Dtz.ib 

[0 10 4] B8tt, i3(^)i4 tttl 4T*«ffi££*t£ 

[0 10 5] ^{K«-l6fT«2 a^b*tt^«f«SriS«-*- 
34§£\ iffimEK3&sftffi<z?llfi : «2 b^iifS*K3 IT* 

[0 10 6] ttoT, ^ff5t^^fTm«t UTfi. i^Hi^ 
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[0107] ^r"ei#icaSL*ttntf*e>*v^tt, 

[0108] asafe5UffHf«» ^ 0 i^mm&itmsm^ 
Rxi^ffM^FLOPsi) ^{&^(7)t% mnm^m 

5t#*3»-cfcSo ^i^ffi^tr^ 3fe^JW-Jf*o^ 
[0109] L3>u mitmvr»m<om&\z&, mtm 

mWk%hm%i&T£ J £T Life 5o 
[0 110] r<£> J: 9 &i§<&IU3:, 5iffi-S^fT«o*|- 

[0111] *«W^J:5fcflH«»»|-r5»'&^tt, #J 
^tb tbfcUffWoSH*^* L < * 5 J: 5 

[0 112] ^<£><fc 5 ft#Slff«l<Z>*Q;a«FracOfJ <bo£ 

*fT«<o Affi £^ x. 5 Jtt WA W$Hfttf>;frifc i ^ fc s 0 
[0 114] »W*W»*tt, B3IH»flFtt35S^*<-« 

T9^^ {cwatt^ftff urv^s^-e, 8UHM*;frifc£ 
[oils] »wAisr»*«>#^i-tt. 

— 9 ^ T Bi 9 # x. * *U;f & ?> 4 ^ <d X\ r 
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[0 116] ±SBAW»ia:oraH^»LT, *3g«<D* 
[0117] »WAW4>*©fc«>^*8«tt«*«>*** 

10 [0118] oj^ #1g«rtT38£t*5**^»te* 

[0 119] «ttrt05«E#ffi:&Sii*.Si, jx^s^i 7 

20 [0 12 0] ^t£^<£>if>!jnte. a hi-scptt 

[0 12 1] ±SE¥*ai*fi L Si: c f'f4^i:*«rt^* 
6^£^T*#3 0 ^tt^ti-^ttg #HMffi^»«'C£>5 

[0 12 2] ^ i/' — is a >£;^Ifrt~£fiilJ-, 

fT«^iS* b < * 9 , mmtmm^m^ ^#wa 

[0123] r^»WAfi[»*©>:/Sl:Ltli, 

[0 12 4] ^n^^tLT, -^(^^ttT-«i^VX^ 

V>-5 0 ^axSrfi*##S*lkft (Weighted Sampling Me 
thod) i:Pf-So r<z>**f*t«*{bfttt, BLfc^m^'P 

[0 12 5] cco**f+#«*ft»S:fflv%si:, 
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[0 12 6] i/^^W-i/aySfT^^^tt^ 
[0127] 

■m^* y hWcf—$ zftmnmn** y ^ 

[0 12 8] £<Z>i§£\ tttWffi©««^»t5r 

[0 12 9] mt-J:i9, *38"Ki^J:ntf. 4>fcv^-* 
[01] #*W0>*tS^fiii£v'^ a ^^n— K^3i 
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10 



20 



[13 2] M^JW»«^*fT«^«*t*^a^8IEtbS: 
[04] iimRFB8*iiaL.ife»^i:. ii«B*PflS:%lftL 

[ins] i/^^u- Hi-sa^akt-w-rsffi^Kb^v^ 
[0 6] -eafsaasrfcsafewfc^^^^ns^si 

[B8] PI— ««Sr»ai-S3lfT«^*«&S»^^. 
Ho 

[0 9] %&<DmMt^i/^#/\'vfe(nmm%m<Dm 

[010] ffi^^M^Hb^Vx^/vnife^afe^jft 
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